Reference genes for real-time qPCR in leukocytes from asthmatic patients before and after anti-asthma treatment.
The aim of this study was to develop a set of reference genes whose expression is stable and suitable for normalization of target gene expression measured in asthma patients during anti-asthmatic treatment. Real-time qPCR was used to determine expression of 7 candidate reference genes (18S rRNA, ACTB, B2M, GAPDH, POLR2A, RPL13A and RPL32) and 7 target genes in leukocytes from asthma patients before and after treatment with inhaled corticosteroids and leukotriene receptor antagonist. Variance of Cq values was analyzed and stability ranking was determined with geNorm. We further investigated how the different normalization strategies affected the consistency of conclusions if the specific investigated target gene is down-regulated or up-regulated after anti-asthmatic therapy. The top-ranking reference genes determined by geNorm, when samples before and after therapy were analyzed (ACTB, B2M and GAPDH) were different from those (POLR2A and B2M) when only samples before treatment were analyzed. Using only a single reference gene for normalization of 7 target gene expression compared to our strategy, there would be as low as 19% of consistency in conclusions. We suggest the use of the geometric mean of ACTB, B2M and GAPDH for normalization of qPCR data of target genes in pharmacogenomics studies in asthma patients before and after anti-asthmatic therapy, however if gene expression is measured only before anti-asthmatic treatment, we recommend the use of the geometric mean of POLR2A and B2M.